One of the perceptual disconnects is the relative invisibility of climate change and greenhouse gases (GHGs) (Metz & Below, 2009; Moser & Dilling, 2007) . Even though scientists warn of doom & gloom, and extreme weather events periodically dominate the news, most of the time (especially in developed countries) it is hard to believe the truth about climate change, as it is difficult to see. As McKibben (2012) puts it: " it is hard to picture climate change, because carbon dioxide is invisibleif it were brown, we would have stopped producing it long ago." Because "our daily perceptions appear to contradict the serious messages issuing from the IPCC" (Castree, 2015) , we find it difficult to connect the dots across scales and distances in space and time, such as between:  "everyday community environments and global climate change, local landscapes to climate change science, or urban lifestyles to changes on the land beyond the city  the causes of climate change and the resulting impacts, linking local causes and distant effects, or current habits with future conditions" (Sheppard, 2012, p27) . The future is of course not visible and therefore gets discounted, not just by economists (Pahl et al., 2014) .
The social and psychological literature on climate change suggests that we need more than information alone to bridge these perceptual gaps and reach the public. Van Der Linden (2014) argues that public campaigns need to make the climate change context explicit, and argues for integrating the knowledge/information approach with the 'affective-experiential' and 'socialnormative' approaches, in order to influence behaviour. Recommendations often invoke the following specific approaches:  Experiential learning (Weber, 2006) , involving personal experience with emotional meaning in order to engage people in active social environments  Place attachment, caring about your 'hood' due to individually or collectively determined meanings, related to spatial characteristics and the prominence of specific social or physical elements in the landscape (Scannell & Gifford, 2010) .  Social or peer pressure, motivating behaviour through comparison with others. Our neighbours can be a powerful force, encouraging uptake of climate change solutions or representing a critical barrier to behaviour change. The "eyes on the street" effect means that practical actions taken by neighbours to fight climate change can be immediately seen and shared, helping to establish new social norms from observation of what is considered the appropriate course of action (APA, 2009 ).  Use of visual learning tools to make climate change attributes more "concrete" to people (Leiserowitz, 2007) and act as prompts for behaviours (McKenzie Mohr & Smith, 1999) . Visual media and realistic experiential landscape visualization in particular have been found to increase engagement, enhance learning, tap emotions, and affect behaviour in some cases (e.g. Bishop et al., 2001; Schroth, 2010; Sheppard, 2005; Winn, 1997) .
These findings can be distilled into three broad principles for engaging the public on climate change more meaningfully (Sheppard, 2012) :  Make it local: making climate change more salient and immediate by pulling it into a community context that people care about, using the local landscape to express climate change issues and focus action;  Make it visual: harnessing the power of visual perception and imagery in making concepts and realities of climate change and carbon both clear and compelling; showing what climate change really looks like;  Make it connected: looking holistically at the 'big picture' on climate change, integrating all aspects of climate change that interact with society and affected environments across scalese.g. "relating local conditions to remote impacts, and linking current trends to future conditions" (Sheppard, 2012, p61) .
The special role of landscape in engaging society on climate change
The role and scale of landscape as a social mobilization device appears to have been largely neglected in the mainstream climate change discourse. The science and policy dialogue has usually focused on global or national levels, while popular interpretation of the science and even practical government attempts to change behaviour (e.g. on energy efficiency) tend to focus on the individual person or household. Where the local scale has been considered by planners and social scientists, it often focuses on the policy role of local government, and less on place-based aspects of community and neighbourhoods to which citizens can more easily relate. Increasingly, we have seen community scale planning efforts such as Community Energy and Emission Plans and city adaptation plans (e.g. ICLEI, n.d), but the role of landscape as both experiential medium and visual message is often missing from consideration. Many do not even address mapping (e.g. Snover et al., 2007) . (Nassauer, 2012, p222) . Through analysis of and interventions in this 'perceptible realm' (Gobster et al., 2007) , the local and visible aspects of climate change may be highlighted to make climate change real and meaningful for people where they live, as in photographs of climate-related conditions (Figure 1 For many in developed countries, the dominant stream of information on climate change has come from scientists and their opposition --the so-called 'two sides of the debate', but mostly filtered by the media (Boykoff, 2011) . "Perhaps the most important rationale for a landscapebased perspective is to provide a third way for people to know about climate change" (Sheppard, 2012, p44) . Local landscapes provide an alternative channel, the evidence of our own eyes, which offers a third and largely independent way to learn about climate change (ie. first hand), in the here and now. It can triangulate the science, making it easier for communities to make sense of scientific information by contextualizing it in real places.
This essay argues that seeing evidence of climate change locally matters a lot, through reinforcing with visible evidence what people already know about climate change. In Sheppard (2012) , the author describes a new Community Awareness to Action (C2A) Framework, which adds the experience of seeing climate change to earlier simpler models of factors contributing to action on climate change solutions ( Figure 2 ). External influences shown here include both conventional climate change information (mainly via mass media) and direct experience in the local landscape. Without visible, locally seen evidence of climate change, we may hear and even know about climate change from other sources, but are rarely moved to action in the face of prevailing social norms (such as commuting by car to work, heating homes with natural gas, watering lawns, etc.). However, the C2A framework theorizes that when the local environment directly contributes robust visible evidence of climate change to people, the combination of knowing and seeing (Carlson, 2001) leads to recognition: "consciously noticing (signs of climate change) in our environment and understanding their significance" (Sheppard, 2012, p81) . This insight at the local level may in turn stimulate caring more effectively than conventional information on its own, due to personal and place-based connections which may increase motivation to do something about climate change. Figure 2 . The Community Awareness to Action (C2A) Framework, represented as a simple flow-diagram incorporating both knowing and seeing as potential contributors to action on climate change. Graphic: J. Myers. Reproduced from 'Visualizing Climate Change' (Sheppard, 2012) with permission from Taylor and Francis. Figure 3 provides a more complete and nuanced version of the simple relationships theorized in the C2A framework diagram ( Figure 2 ). The current reality is that reliance on media for information about climate change, the weakness of current planning and policy mechanisms in reaching the public, and the stilted conversations about climate change in society, amount to weak drivers of caring and action. Figure 3 represents the much stronger role that the landscape could play in enabling fuller recognition of climate change messages among citizens, bringing home the reality of climate change in a way that relates to the individual's sense of identity, security, and responsibility. This improved climate literacy may in turn result in people caring and acting more, especially if reinforced by the following trends (also shown in Figure 3 ):  a shift in attitudes of local cultural groups in recognizing climate change realities and needed responses in the community, at the collective level of cultural cognition (Kahan, 2010) ,  improved ways of making relevant climate change science resonate with the public,  more effective and inclusive community planning processes addressing future solutions. Evidence is accumulating that people are now starting to recognize climate change. Two months before Hurricane Sandy, Leiserowitz et al. (2012) found that two-thirds of Americans connected global warming to recent extreme events, including record high temperatures in the summer of 2012, drought in the Midwest and Great Plains, and record forest fires in the American West. In British Columbia, a Mountain Pine Beetle epidemic caused in part by warmer winters has killed pine forests across millions of hectares, transforming whole landscapes; residents surveyed in nearby communities in 2007 reported that they had been noticing this and other local evidence of climate change for years, listing over 70 conditions that show impacts of climate change (Sheppard, 2012 , citing McGuigan, 2007 . The survey also suggested a link to behaviour, with about 40% of participants reporting that "they personally planned to do something in response to climate change" (Sheppard, 2012, p58) . Marris (2009, p907) has associated the visible impacts of beetle-kill with policy change: "People see red trees as far as they can see and it becomes easier to implement some rather aggressive policies" on forest management.
Most people seldom directly experience extreme events associated with climate change; these are still rare episodic events for most communities. They are however starting to see perceived evidence of climate change more often in the media. These periodic vicarious experiences may contribute to general awareness, but they usually do not directly affect the viewers' family and neighbourhood. Emerging evidence suggests that those who directly experience impacts such as flooding (e.g. Spence et al., 2011) express more concern over climate change, see it as less uncertain, recognize more their vulnerability to climate change impacts, and have more confidence in their agency to take action.
In community landscapes of temperate western nations, signs of climate change may be visible but subtle, e.g., gradual changes in plant phenology, species distributions, or water levels. In order to recognize such creeping effects, observation and visual literacy must be improved. While many urban communities have relatively poor observational skills related to natural conditions and trends, some sectors of society are well placed to observe subtle signs and/or track long term trends, due to frequent or repeated activities outdoors: for example, farmers, fishermen, joggers, and dog-walkers (Sheppard, 2014) . Could these be the early adopters of a new climate change lens?
There are other precedents for substantive shifts in visual literacy in response to improved knowledge and experience. There is recent quantitative evidence from Californian suburbs that the spread of solar roofs has accelerated in proportion to their visibility to neighbours (Bollinger and Gillingham, 2012) . There is also the often cited establishment of social norms for recycling, symbolized by the highly visible blue bins. In this case, the local landscape displays both government support (providing the bins and trucks) and the visible performance of neighbours doing the right thing. It seems therefore that literacy can be built, and that the local landscape can function as a clear signal of important trends, threats, and solutions. Perhaps then, the landscape can serve more systematically as a motivator for behaviour change, changing perceptual frames and social norms.
Learning to recognize climate change holistically in our landscapes
The public is starting to connect the dots between extreme weather events and climate change, but they may not make the connection to other vital aspects of climate change, such as community vulnerability to other future threats or effective solutions. In field trips with students taking classes on climate change at the University of British Columbia, it is often difficult to find visible examples of actual impacts; it is somewhat easier to identity potential vulnerabilities, such as low spots susceptible to flooding, or hot-spots without shade or cooling features, but even these require knowledge of likely threats and a certain amount of imagination.
Public recognition of carbon as a central cause and driver of climate change is also critical. Can the landscape help us build 'carbon consciousness' (Boardman and Palmer, 2003) ? We know that among those who acknowledge that global warming is real, many in America do not believe it is anthropogenic . Even those of us who do believe in the human causes of climate change routinely employ cognitive dissonance (Gifford, 2011) to disconnect ourselves from the many local causes of climate change that we could influence.
In addition, psychological research consistently advocates placing more emphasis on solutions to climate change, rather than dwelling on 'gloom and doom' and generating feelings of guilt or hopelessness (e.g. APA, 2009; CRED, 2009; Gifford, 2011; Moser and Dilling, 2007) . This requires more effort in building awareness of mitigation solutions (e.g. improving energy literacy) and of adaptation strategies for local communities.
Consequently, a more holistic lens on climate change in the landscape is crucial. An informed and vigilant public needs the ability to understand the connections between the impacts of climate change, its causes, and both mitigation and adaptation solutions. Invoking the role of landscape can tie local impacts to local (not just global) causes, demonstrate practical solutions, and show what all these things look like on the ground. Using the frame of local landscapes can help people to recognize and make decisions about these vital concepts and community attributes that are currently unfamiliar.
As an aid in this process for community members and non-scientists, a second simple framework is shown in Figure 4a ) that combines the local sources of carbon emissions, local climate change impacts and vulnerabilities, ways to reduce carbon emissions (mitigation), and ways to deal with the impacts (adaptation). Figure 4a ) integrates these four major components, which we can refer to as Causes, Impacts, Mitigation and Adaptation (CIMA) (Sheppard, 2012) . The CIMA framework reflects the structure and key messages of the IPCC reports, is easily remembered by lay-people and students, and addresses the full range of climate change issues that landscape professionals need to grapple with in any location. The diagram also shows multiple interactions among these components: how carbon emissions drive the environmental and other impacts on communities, the effect of mitigation in limiting the causes, the effect of adaptation in limiting the harm from impacts, and the interactions and trade-offs between mitigation and adaptation that are important in multi-facetted planning. Figure 4 . The CIMA framework, illustrating relationships between causes, impacts, and solutions to climate change, seen as a whole system. Colour intensity suggests relative prominence of climate change aspects in: (a) mass media imagery, emphasizing the dominance of impacts; (b) typical community landscapes (in Western countries), which generally display causes of climate change more vividly than impacts Graphics: J. Myers & M. Benedetti. Adapted from 'Visualizing Climate Change' (Sheppard, 2012) .
This simple framework can be used by practitioners or the public to identify and categorize community features that can be associated with the four aspects of climate change, as 'CIMA objects' in existing landscapes. A catalogue of photographs chronicling these features in everyday landscapes can be found in Sheppard (2012) , revealing common sources of carbon emissions (e.g. Figure 5a ), backyard impacts or vulnerabilities (e.g. Figure 5b) , early examples of mitigation (e.g. Figure 5c ) and visible adaptation measures (e.g. Figure 5d ). The CIMA framework can also be used to assess and summarize the relative visibility of climate change components. The media filter on climate change information described above has often focused attention on the 'damage report' from remote climate change impacts or infrequent local extreme weather events, as indicated by the strongest colour intensity in Figure  4a ). The media often turn a blind eye to the causes of climate change in residential neighbourhoods, emphasizing industrial smoke stacks rather than the suburban landscapes that typically require commuting by car. Solutions to climate change that are less iconic, such as district energy systems running on sewage heat recovery (mitigation) or new farming practices (adaptation), receive little air-time.
The media's selective focus on more dramatic aspects of the climate change system are problematic when they fail to direct public attention to subtle changes and practical positive local solutions. In fact, many aspects of climate change are visible in local communities, but often we just don't know where to look or how to recognize them. As suggested in Figure 4b ), the causes of climate change may be the most clearly visible sign of climate change in many communities, where GHG emissions are elevated by vehicle fuel use, heating and cooling of buildings, and embodied energy in infrastructure, food and consumables. Still, these signs are usually ignored and reframed as normal and socially acceptable, while the underlying fossil fuels themselves are usually kept out of sight. Other aspects of climate change are usually much less visible or less easily recognized. Many impacts are gradual and subtle. Some mitigation measures are iconic and easily recognized (e.g. wind turbines or solar panels), but others, "ranging from backyard chicken coops and push-mowers to infill housing and district energy plants" (Sheppard, 2012, p239) , are either still rare or not recognized as related to climate change. In landscapes, adaptation as a concept is perhaps the least well understood and the least prominent of the four components; measures such as enlarging drainage culverts to handle more intense rainstorms go largely unrecognized.
Thus, the very things that are most emphasized to the public in media coverage of climate change, i.e. impacts (Figure 4a) , are among the hardest to see in everyday temperate urban landscapes (Figure 4b) . Meanwhile, the most visible components (such as suburbs, buildings, traffic) are not strongly associated with climate change. Adaptation loses out in both schemas, as least visible currently in both the media and real life. These realizations help explain why public awareness of climate change components is uneven, and can help prioritize efforts to build citizen literacy.
In transitioning towards climate friendly communities, how can people distinguish low-carbon from high-carbon, and vulnerable from resilient landscapes? What are the most effective ways to open people's eyes to climate change, and foster new social norms so that solutions can be scaled up?
The following sections describe some possible answers, enabled by landscape professionals. However, in addressing this challenge, we must recognize that the very aspect of local landscapes that makes them potentially powerful drivers of positive social changeplace attachment, aesthetic qualities, keeping up with the Jones's --can also stymie needed change.
There is the issue of resistance to new technologies such as solar panels or wind turbines that conflict with local character (Pasqualetti et al., 2002) , and policy conflicts with low-carbon measures, as in prohibition of washing lines on balconies or in front gardens. We need to learn to love low-carbon resilient landscapes (Selman, 2010) , and perhaps also to turn against highcarbon or vulnerable landscape features such as leaf-blowers and wind-prone exotic tree species. What we need most are low-carbon, attractive, resilient communities (Sheppard et al, 2008) .
Critical roles for landscape professionals
The challenges just described call for the approaches and skills of landscape professionals. Climate scientists generally are not trained or well equipped to engage communities in climate change. They speak of science and global risks, their goal is primarily to inform. I believe that landscape professionals on the other hand (preferably working with scientists) are better equipped to move society towards action: they intervene physically at various scales in the landscapes where people live, commute, and recreate. They work at the community or site level using local and science-based information; they engage stakeholders in planning and design processes; they talk about opportunities and design solutions which they bring to life with visual tools; they care about aesthetics and are sensitive (usually!) to people's reactions to what things look like. They can therefore play key roles as integrators, facilitators, visualizers, visionaries, and creators, working in collaboration with other experts.
Should the landscape and planning professions seize these key roles? I believe that we have a moral responsibility to use all legitimate approaches within our power to inform, engage and motivate people to act on climate change. This view is consistent with other normative theories advanced for example in Gobster's ecological aesthetic (Gobster, 1999) and Luymes' rhetoric of visualization on sustainability (Luymes, 2001) . Many other types of scientific information and visual media are used explicitly to encourage certain behaviours, as in health warnings on smoking or alcohol-use. On climate change in communities, no other professionals can routinely mobilize such powerful communication and design tools for the public good. We do not have to be highly prescriptive on specific design interventions in the landscape or preferred plans in decision-making processes, but should feel confident about encouraging serious consideration of community climate change solutions.
Such a responsible advocacy position however requires a solid ethical base. This essay advances five general guidelines for engaging communities on climate change using visual learning tools responsibly and effectively (described in more depth in Sheppard, 2012) :  make climate change easily seen and understood (clarity)  link climate change to people, place and context (connectivity)  keep the process interesting and inclusive (engagement)  keep the presentations honest, balanced, and verifiable (trust)  keep the engagement practical and cost-effective (feasibility).
Making climate change visible and meaningful under these guidelines calls for landscape techniques which range from physical design at the neighbourhood level to the use of visual learning tools in community engagement. These may addresses two main functions: making climate change more visible in existing landscapes, and bringing people's possible future landscapes closer to them. The author here suggests four possible pathways for implementation, addressing site design, production of compelling graphics, enhanced planning processes, and public awareness building. The following sections describe each pathway and its purpose, briefly summarize how it works (with examples and precedents), and considers how it may be implemented effectively.
i. Landscape messaging on climate change:
What if we saw the landscape as eco-label? Landscape messaging refers to onsite "techniques for revealing the signs of a major phenomenon like carbon/climate change, by modifying the community landscape" (Sheppard, 2012, p285) . It can be considered an extension of eco-revelatory design (Brown et al., 1998) and landscape agency (Meyer, 2008) , focusing more deliberately on informing the public through explicit displays and imaginative design to convey important and verifiable messages or learning outcomes, in this case on climate change. This can be done through a variety of means, from explicit interpretative signage and labelling (e.g. of buildings' carbon emissions), to visible volunteer work programmes on climate change solutions, or large-scale landscape redesign of daylighted waterways to reveal changing hydrological or ecological systems ( Figure 6 ). The purpose of landscape messaging on climate change would be to increase the visibility of climate change features in local landscapes, and perhaps build broader acceptance of low carbon resilient solutions. Various authors (e.g. Nassauer, 1992 Nassauer, , 1994 Brown et al., 1998; Thayer, 1998; Gobster, 1999; Sheppard, 2001) have argued that the visual landscape can and should be manipulated to communicate and foster sustainability, through mechanisms such as culturally recognized cues, transparency of function, and visible stewardship. Examples applied to climate change are still rare; their effectiveness has only been sporadically evaluated and established, such as Baldwin and Chandler (2010) using citizen photographs and events to build public awareness of climate change in Australia. However, interest in landscape messaging appears to be growing, with blue lines being painted on ground or bridges to mark future sea levels in several cities, or the public documentation of a block's collective daily energy usage, charted in chalk on the road surface of Tidy Street in Brighton (Sheppard, 2012) , to stimulate social action.
Landscape messaging is then an opportunity not for landscape professionals alone, but also for local governments to go beyond a public art commitment to prioritize landscape messaging in infrastructure projects, in hopes of building public capacity and support for climate-friendly policy and action.
ii. Visualization and other visual learning tools: Landscape professionals routinely use a range of graphics to represent local environments, including diagrams, info-graphics, maps, sections, renderings, models and animations (Amoroso, 2015; Ervin & Hasbrouck, 2001) .
In particular, we use landscape visualization to depict actual places in 3D perspective views, often with a high degree of experiential realism (Bishop & Lange, 2005) . Visualizations can be usefully applied to the climate change context by: 1) explicitly aligning the visible and the invisible (Nassauer, 2012) , through augmented reality or simply combining conceptual and real-world imagery; and 2) "time travel", showing future conditions that make long term consequences more immediate and compelling (Sheppard, 2005) . The objectives here are to improve people's understanding of climate change by communicating complex information more clearly, "to convey what it might be like to experience climate change" (Sheppard, 2012, p355) in specific places, and to spark the imagination on possible solutions.
Personal experience in public engagement suggests that many people feel little connection with community planning, and most people have never seen a picture of what climate change could look like in their area. Seeing an image of their community's future can be a transformative moment for local citizens. Documented examples include Swiss ski-hill operators who experienced "Aha" moments when the projected effect of a dwindling snowpack on existing ski runs was visualized (Schroth, 2010) ; and residents of Kimberley, BC who experienced emotional reactions to a virtual forest fire threatening their town, simulated in Google Earth (Schroth et al., 2011 (Schroth et al., , 2015 .
Because of their dramatic power, it is important that this imagery be scientifically grounded. The goal should be to achieve honest and accurate, defensible visualizations. We might call this 'permissible drama' (Sheppard, 2012) : it may include dramatic content such as forest die-back or dike failures (Figure 7 ) based on empirical evidence or plausible projections, or "dramatic display formats such as big-screen animated panoramas which convey the expected appearance of a future landscape as it would actually be seen in a real place" (Sheppard, 2012, p368) . However, the context, uncertainties, and basis of such projections should always be disclosed, and visualizations should not exaggerate the effects of climate change, distort landscape features, or selectively omit key elements. More complete guidance has been put forward in various principles and a code of ethics for landscape visualization (see for example Mulder et al., 2007; Sheppard & Cizek, 2009 ). Without such guidelines, there is considerable risk that contested or discredited visualizations may harm the appropriate use of much-needed visual learning tools, and that useful images will be suppressed for fear of negative outcomes (such as polarizing public debates or plummeting property values for depicted coastal properties). A professionally endorsed code of ethics or standards is thus long overdue, together with supportive training programs for practitioners.
iii. Visioning studies for planning and decision-making
An important vehicle for making visual learning tools both accessible and defensible is to embed them within structured participatory visioning processes that explore "alternative future landscapes" (Nassauer, 2012) , explicitly incorporating climate change conditions. This amounts to better participatory planning, engaging more people, explaining local climate change issues, building community capacity and articulating practical choices. In some jurisdictions, practitioners are increasingly conducting vulnerability studies or community energy plans, but all too often these are carried out as separate studies, losing the opportunities for synergies and efficiencies in joint adaptation and mitigation planning (Bizikova et al., 2008) . Communities need a simple but more holistic, flexible framework to integrate the best available knowledge into policy and decision-making, while fostering social learning with citizens and stakeholders as active participants.
Various approaches to visioning have been attempted with embedded visual media and future scenarios, such as integrated modelling and mapping of land use change with climate change in South Oxfordshire (Wood et al., 2006; Perez-Soba et al., 2015) ; and the City of North Vancouver's 100 Year Vision charrette (Condon et al., 2009) with spatial modelling of alternative GHG emission outcomes. The New York Harbour shoreline design exhibition Rising Currents used multiple media to re-envision adaptive infrastructures for sea level rise, fostered considerable public dialogue (Bergdoll, 2011) . Kwartler (2005) reports an urban visioning study with residents of Santa Fe, New Mexico, that led to a consensus on doubling densities that was otherwise unlikely to have been supported.
Some evaluation of the effectiveness of visioning has been carried out with an integrated approach termed Local Climate Change Visioning (Pond et al., 2010; Shaw et al. 2009 ). This process addresses elements included in the CIMA framework described above, through a form of participatory integrated assessment (Salter et al., 2010) (Sheppard, 2012, p402) .
This approach raised citizens' awareness of climate change, improved support for local mitigation and adaptation policies, and in some cases increased reported motivation to change behaviour (Cohen et al., 2012; Sheppard et al., 2011) . In pre-post evaluation workshops with environmental practitioners for example, participants' views on climate change became more urgent when serious local climate change effects were described as "now" rather than 20 years away (Sheppard, 2012) . In another planning process in Kimberley, BC, residents recorded a significant increase in concern over local impacts of climate change; and improved understanding of links between climate change and land use decisions. Longitudinal studies have documented several policies and projects implemented as an outcome of Kimberley's adaptation planning process (Schroth et al., 2015) .
Guidance on more integrated approaches to climate change planning and communications is now emerging (e.g. Pond et al., 2010; Barry and Weigeldt, 2012) . However, this needs to be accompanied by upgrading of professional skills through training and adoption of best practice procedures by local government.
iv. Barron et al., 2013) . Using social media, citizens can reveal, record, and share the signs of climate change and neighbourhood actions for mitigation or adaptation.
Fostering local learning and community action on climate change
Precedents for these kinds of grass-roots activities include mapping of urban trees ('Neighbourwoods') by citizens of Sarnia, Ontario (Kenney & Puric-Mladenovic, n.d.) , and the Project Neutral campaign in Toronto to encourage neighbourhoods to transition towards carbon neutrality (Project Neutral, 2014) . Few of these projects have been rigorously evaluated, although relevant guidance is emerging: for example, on developing a composite foodshed map for self-sufficiency in local food (Hopkins et al., n.d.) , and on exploring sea level rise solutions with visual media (SFU, 2014) . Examples of holistic climate change mapping with prototypical neighbourhood toolkits (adapted from basic spatial analysis techniques often used by landscape architects) for use by citizens in learning about their own block, are shown in Figure 8 . Graphics: M. Benedetti.
Conclusions
Given how far we are globally and locally from meeting GHG reduction targets for avoiding catastrophic climate change, there is an urgent need to reveal the signs of climate change in local landscapes and develop strong images of attractive, low-carbon resilient futures. This essay has tried to make the case for broad, local climate change engagement and awarenessbuilding, using the medium of landscape (and its representation in visual media) as a major stimulus. Everyday landscapes offer opportunities for experiential learning on climate change and for the leveraging of place attachment and social pressure, to help mobilize climate change literacy and action on solutions. The essay argues for the development of a new 'climate change lens' through which citizens can see and recognize climate change in their local landscapes, leading perhaps to more caring and more action. This new way of seeing needs to embrace the causes, impacts, mitigation and adaptation of climate change, as a way to make it more connected to everyday life.
If such approaches are to succeed, landscape practitioners (and their professional organizations) can and should play a critical role, expanding beyond more traditional areas of practice such as site design and construction. A range of landscape design and community engagement techniques with compelling visual learning tools will be needed, with governments mainstreaming these into enhanced planning and structured visioning processes. The potential for more work of this type in the landscape field grows every day as the climate changes and communities react. Four ways that landscape professionals can contribute to social change are recommended: design and development of landscape messaging to reveal climate change in current landscapes; production of compelling visualization of climate change in current and future landscapes; leading visioning processes that engage communities in planning for future scenarios with climate change; and helping neighbourhoods to self-educate and mobilize for local deliberation and action.
There is a need for more testing of methods, guidance, and training of professionals in effective use of visualization tools and visioning processes that integrate climate science and landscape planning, and can empower communities to take action. This essay calls for a more systematic use of visual learning tools, and for ethical standards set by professional organizations to produce compelling, credible visualizations. There can hardly be a more important cause or professional opportunity than this, in taking a leadership role on making climate change (and its solutions) visible to the public.
